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Abstract 
Innovations are new combinations of means to reach goals (Hauschild, 2005).  A program under the US DOL grant (December 
2014) shows that industry innovation and project management can be transferred to education.  The paper uses two cases to 
explain targets, project management, and cultural alignments (US/GER/JPN) to ensure this transfer. 
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1. Introduction  
Many industries, countries, and regions are recognizing a dramatic extant or upcoming gap (SVL, 2009) between 
the demand for and availability of skilled talent. In particular, the manufacturing industry is unable to fill vacant 
technician positions, due to a labor shortage of skilled workers (ROY, 2000). In 2013, Governor Rick Snyder 
addressed this issue (GAL, 2013) and indicated that he wanted Michigan to be a national leader in implementing 
innovative approaches to fill the skills gap. Because the future of American industry and its ability to compete in a 
global market is contingent on the competence and skill of its workforce, educators will play a pivotal role in its 
success or failure in their ability to provide innovative solutions for improvement (BHS, 2013; 2014, BHC, 2013). 
In order to minimize training costs, industry relies on academic providers’ ability to supply a high level of entry-
level skilled workers. If educators are unable to meet industry’s talent demands, manufacturers will increasingly 
view colleges as irrelevant (VW, 2013). If colleges are unable to find customers, (students and company sponsors), 
enrolments/revenue will decline. Additionally, companies and citizens will leave to more promising locations. 
© 2016 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons. rg/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the organizing committee of IPMA WC 2015.
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Figure 1: Key Innovational Dimensions and Assessment of product innovation nature (According HAU, 2005; 26-30) 
Innovative approaches in education are required. A holistic understanding and approach is required which 
encompasses the skills gaps, industry demand, existing academic products and delivery methods, communication 
gap between customers and providers, the image of technical careers, and the nature and role of public organization 
(LUB, 2009; 13). Because of the complex interdependencies the holistic “innovation approach” must include the 
relevant stakeholders (parents, companies, students, educational providers, communities, political organizations) and 
the innovation objects (mind-set, organization, products, processes, etc.).  
2. Subject and structure of innovation in the private sector 
To have an innovation, there must be a certain goal and the search for new possibilities to reach it.  Karnowski 
(KAR, 2011:22) identifies innovations as ideas, actions or objects, which the adopter considers as new. Following 
these common and well-understood definitions of innovations, the “innovation result” can be “significantly” 
distinguished from the former status quo (ALB, 2005:25, (VES, 2010:13), and is “newly introduced” to the 
(educational) market, or to the adopter (company, college) (Vesshoff 2010:13). 
2.1. Innovation significance 
Innovations are crucial to create new products and processes, to increase profitability and market position, to 
outcompete rivals, and/or to enhance the benefit for the customer (innovation user).  
An innovation can be seen from two perspectives.  A “macro” perspective means the innovation is “new” to the 
world, industry or market, whereas a “micro” innovation is “new to the user”, (VES 2010:16, BED 2008:63, ALB 
2005:6 & HAU 2005: 31, GAC 2002:112). Thus an innovation does not just new products/processes/procedures, but 
enhancements that will add to, open, or improve new approaches.  
It follows that types of innovation can be divided into (1) “base innovations”, resulting from a completely new 
insight or experience, (2) “optimization innovations”, the development of new components or usage, (3) “adaption 
innovations” that integrate new ecologic, social, legal or technological standards into existing products, (4) 
“evolutionary innovation”, stepwise enhancements of key technologies, or (5)“revolutionary innovations”, which 
represent a significant change from the latest “status quo” of the product (BED, 2008, 62). We will use this 
structured approach when we discuss educational innovations. Hauschild (HAU2005:26) introduced “key 
dimensions” of innovations and suggested that they be used to evaluate products which might qualify as innovations 
by asking the questions indicated in Figure 1. 
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According to Hauschild the result of such evaluation can be (1) a completely new/significantly changed product, 
(2) a significantly optimized product1 (3) a new or optimized feature has been added to a service, or (4) a product or 
process differentiation. (HAU 2005:26-30)  
2.2. The innovation process and its (innovation) projects 
Vesshoff, Karnowski, Hauschild, Gassmann & Sutter, and Schumpeter all created approaches to define the 
innovation process and to provide evidence of where it starts and finishes.   See references footnoted below2. 
Common in all of these models is that innovation starts with the initial idea, opportunity, or need, proceeds to the 
market introduction, and concludes with proof the innovation’s profitability expectations3. An important element is 
the (permanent) integration of customers in the innovation process as a way to avoid over-focus on technology 
innovations and ensure increased market orientation.  
Considering (1) the dynamic external environment, (2) the innovator’s vision, mission, and value system 
(organization culture and mindset), and (3) existing or targeted internal abilities, any innovating organization has to 
develop an understanding of which overall strategy it is able to execute and define a realistic innovation strategy6.  
From this it is clear that innovation and the innovation process must be considered holistically as “innovation 
system” (see Figure 2), which has to be managed through a matured innovation (system) management4. Innovation 
projects, managed with modern project management methods and instruments, will be needed to deliver new 
products to market. The described innovation system, because of its generic nature, should be transferrable to the 
education sector acknowledging the special conditions, characteristics, objects and stakeholders within it.   
Especially in educational settings, every organization’s leadership must assess the capacity for its organization to 
change and find ideas and language to engage, enlighten and move the organization. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2: Holistic Innovation System (own, according HAU, 2005) 
 
 
1 Improvement of status quo. The degree of fulfilment of the new product has to be higher than the one used prior (HAU 2005:35) 
2  Vesshoff (VES, 2010;19) introduced a Gate Process with feedback and feedback forward elements in three phases (Ideas & Concept, 
Development, Market Introduction and Implementation). Karnowski (KAR, 2011; 25) introduce a 6-phase Innovation development process, 
including Problem/Need, Research, Development, Commercialization, Diffusion/ Adaption, and Consequences.  Hauschild (HAU, 2005;24) 
distinguishes between initiative, investigation, development, exploitation, and ongoing exploitation. Gassmann & Sutter (GAS, 2010) defined (1) 
business opportunity, (2) Business Feasibility, (3) Business Case Development, (4) Market Introduction, and (5) Enhancement.  Joseph 
Schumpeter created a standard innovation model/ process which includes the three phases; Invention, Innovation and Diffusion/Imitation (SCH, 
1926). 
3 Out of 174 innovations ideas only five are accepted by the market and one turns out to be a “successful” product (BUL, 2008) 
4 Conscious configuration of the innovation system (HAU, 2005), (SAL, 2003) which includes all components of the vale stream process  
(VAH,2015) and includes the systematic organization, planning, controlling and improvement of the innovation process and its projects 
246   Thomas Baumann et al. /  Procedia - Social and Behavioral Sciences  226 ( 2016 )  243 – 251 
 
3. Innovation in education / Innovation pattern in education 
3.1. The need for innovation in education 
Innovation in education will be immensely more successful if lessons learned innovation models and examples 
from industry are integrated into existing educational systems.  A link exists between innovations between these two 
sectors.  About every 50 years, new educational philosophy, pedagogical principles, curricular revolutions, and 
management innovations occur during major economic, social, and political revolutions caused by a Kondratieff 
crisis of capitalism5. There are several key drivers for educational innovation that can be identified within the 
complex and unpredictable stakeholder system in education, and management of change within these complex 
systems is a key challenge to educational policy makers. The OECD6 (CER, 2009; 4) responded to this challenge by 
focusing on two major aspects (lifelong learning and equity of student outcomes) to improve the operation, 
performance, and perceived satisfaction of the system. Relevant questions when addressing this change management 
challenge are: 
(1) How to identify key areas for innovation (Roles & Responsibilities)  
(2) How to bridge stakeholders to exchange knowledge and practice  
(3) How to implement the process of innovation development and  
(4) Once implemented, how to scale it (e.g. from local to national/regional level, or  
(5) How to evaluate an implemented innovation (CER, 2009:12) 
Studies (CER, 2005), (CER, 2009), (OEC, 2002) and (LUR, 2009) came to the conclusion that in the educational 
sector systemic innovation approaches are required for innovation success.  The most crucial key success factors  
(KSF) in implementing educational innovation are: (1) political leadership, (2) capacity to steer and manage 
innovation, (3) availability of resources, and (4) existence of supporting regulatory mechanisms. 
3.2. The innovation structure in education  
Looking to the educational sector, we can distinguish different innovation types, e.g. product/ service, technology 
/ tool / instrument innovations, and knowledge / method. These distinctions are used and described more fully by the 
OECD in Europe (CER, 2014). The OECD reported that product/service innovations were more common than 
technology, tools or instrument innovations in primary and secondary education. The opposite was true for higher 
education.  
Another important element of educational innovation is the market focus. As argued by Lubienski (LUB2009; 29 
ff.), a more market-driven education systems approach is needed. The example of American charter schools, shows 
that those school provide innovations at certain levels of the school organization, and are more successful in creating 
innovations in marketing and management than in generating new classroom practices which is the most critical 
element for innovation. (LUB, 2009; 40).  
3.3. Barriers and obstacles in educational innovation  
To develop and implement successful educational innovation, crucial elements and idiosyncrasies of the 
educational sector must be considered.  These will help to identify risks, avoid pitfalls, and reduce resistance of key 
stakeholders.  Well thought out systemic partnerships require participation of the business community, education 
 
 
5  e.g. 1st Kondratieff: Agrarian/religious tones, invention of vocational education and the common school, 2nd Kondratieff: public high school  
(MI/USA) , progressive education, child-centered, progressivism, R&D laboratories in industry, 3rd Kondratieff: End of the monopoly capitalism,  
emergence of (Welfare) statism (Dirigismus) and scientism, wave of modest secondary school reform designed to make secondary education 
more   accessible to middle class children, 4th Kondratieff:  behaviorism, scientism, decentralization, privatization   
6 OECD-Organization for Economic Co-operation and Development 
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leaders, and policymakers (P21, 2008).  They also require a project management understanding of innovation and the 
ability to manage such complex stakeholder settings (BHS, 2014). 
Any educational innovation or undertaking that includes a subset of innovations (innovation portfolio) must 
understand the systemic nature of such innovations, the complexity of the system, and the dynamic nature of the 
innovation system elements (stakeholder, structure, organization, processes, products, etc.).  The examples that 
follow explain how innovation dimensions apply, how innovation types are applied, and that the innovation process 
follows a defined development and implementation process.  
4. MAT2 and MSAMC innovation projects  
4.1. Example 1 - Michigan Advanced Technician Training (MAT2) 
In order to comprehensively meet the needs of industry, strategic alliances between government, education, and 
industry stakeholders must exist to create competency-based, industry driven education systems (GUP, 2008). The 
MAT2 (Michigan Advanced Technician Training) Program is a state-led effort to implement such a system.  MAT2 
was developed to serve as the statewide system and national model for technical and professional education (BHC, 
2013), (BHS, 2013, 2014).   
Following a five-step process, the project design is shown in Figure 3 below.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3: MAT2 – project design, left- process design, right –organizational 
 
It is a complex structure (HAA, 2009) where the key stakeholders act with their own agendas, targets, and 
objectives, and have to cooperate despite the fact that they compete outside the context of this project. Because of 
the shared goal to reduce the size of the skills gap in Michigan, the partners have a “coopetion”7 relationship, and are 
forced to act as innovatively as possible. 
 
 
7 Coopetition+ merging “cooperation” and “competition” 
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The selection of needed “innovation fields” were derived from the agreed five Key Success Factors (KSFs):  
 
KSF1   the occupational program content to match competences with industry needs 
KSF2   the academic delivery to identify innovation to increase learning success,  
KSF3   industry delivery to ensure an optimal fit between students’ education and work experience  
KSF4   applicant pool to ensure a match between required and available student skills upon program entry  
KSF5   project management to balance professional stakeholders, project management, cultural complexities  
 
The KSF’s were then compared with the seven main innovation areas of the Innovation Structure as seen in 
Figure 4 and were shown to be addressing three levels. Once assured of this alignment, MAT2 innovations were 
compared to the OECD structure of innovation (CER, 2014) with a positive result in each area.  Thus the MAT2 
program can be defined as having a holistic approach from the educational innovation perspective. 
 
 
Figure 4: MAT2 KPI’s vs Innovation Structure (structured display) & Alignment of MAT2 – innovation to the OECD- innovation structure 
As mentioned by Bergmann & Daub (BED2008: 62), innovations can be classified as basic, optimization, 
adaptation, evolutionary, revolutionary. MAT2 has innovations occurring in four of the five types.  Most of the 
innovations are optimizations; some can be seen as adaptations, evolutionary, or revolutionary. MAT2 has also been 
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the catalyst for innovation on both sides of the educational continuum.  In many cases the innovation is not new to 
the world but new to the stakeholder8:  
x During the content development, a “DACUM”9 was conducted, defining required skills, related competences, 
and performance based objectives (PBOs). 
x An industry method (Quality Function Deployment) was used to define each learning outcome and the correlated 
depth of learning for the faculty and company instructors 
x The defined PBOs10 and program courses were aligned to industry Job Categories  
x Academic content and industry applications were linked by industry personnel delivering some courses. 11 12 
x An A-ECM (Agile Educational Change Management) process was implemented using strategies like engineering 
change management, agile approaches in development and project management. 
x MAT2 colleges adapted their lab procedures to match industry standards (equipping labs with faculty during the 
day, using   labs as “project-based learning spaces” where students work and attend lab on a flexible schedule)  
x Industry “training” historically has been built around memorization. Education offers increased depth of student 
assessments and individual development within the industrial “hands-on” environment.  
4.2. Example 2 - Multi-State Advanced Manufacturing Consortium (MSAMC) 
In addressing the same issues that inspired the development of the MAT2 program, the MSAMC project brings 
together13 leading community colleges from across the country to redefine a “preferred state” of manufacturing and 
technical education while moving education closer to meeting industry needs.  The project aims to transform 
manufacturing education in four strategy areas: (1) industry-driven curricula, (2) instructional design and delivery, 
(3) student support and success, and (4) administrative structures. To achieve this, the MSAMC team developed a 
Manufacturing Education Process Model (see Figure 5) to describe the major subtasks and to include the project 
management function. The four strategy areas are each composed of several smaller innovations (primarily 
optimization and adaptation innovations) that, when aggregated, have the potential to form evolutionary, or even 
revolutionary (in the long term), innovations, and truly shift the paradigm of manufacturing education. 
The grant’s management processes, and the grant products themselves, represent the colleges’ adoption of 
industry ideas and principles in order to close the gap between industry and academia.  For example,  
x Two evaluation teams maintain an understanding of the grant and identify areas for improvement.  A data-driven 
approach to change is a key aspect of the grant’s management structure, and reflects industry standards. 
x Four Innovation Teams work within “Continuous Improvement Cycles” to complete their deliverables, and to 
revisit them for continuous updates and revisions.   
x The Innovation Teams produce, develop and improve an innovative method to allow educators and industry to 
communicate through gap analyses and PBO reviews, allowing companies to define what they need and choose 
relevant program elements.  This direct customer-to-provider communication is an innovation for educators. 
5. Project management of innovation projects and application within MAT2/ MSAMC 
MAT2, MSAMC are targeted to deliver interdisciplinary outcomes within an agreed set of requirements (time, 
costs, quality, etc.) by using cross-functional experts and stakeholders. They are complex and complicated 
 
 
8 See also Vesshoff (VES 2010:16) 
9 DACUM: Design a curriculum (see also (BHC, 2013) 
10 PBO- Performance Based Objective 
11 See also (NAA, 2013): Training provided by firms (instructor within the company or through faculty in educational programs rather than 
formal 
12 See also (JAL,2011): firms and other key regional organizations, rather than central government, are understood to play the central role in  
 developing learning processes 
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innovation projects and require a certain carefully balanced level of innovation management 13  and project 
management.  
5.1. Innovation Management 
Using meetings, workshops and informal discussions, the stakeholders recognized that these projects require an 
innovation process and need techniques from innovation management14. A summary of results: 
x Formal standard innovation, decision and development processes were designed and implemented. 
x An Open-Innovation Process was selected (advisors and “innovation incubators” were used) 
 
 
Figure 5 – MSAMC Manufacturing Education Process Model (MSAMC, 2014) 
 
This strong guidance increased the support, decision maturity and the implementation quality of the program. 
5.2. Project Management 
The innovation understanding had a strong impact on acceptance and quality of the project management: 
 
 
13 Innovation Management: “Bewusste Gestaltung des Innovationssystems“/ Consciously Management of the Innovation Process and System” ; 
see also (HAU, 2005) 
14 E.g. Innovation Funnel, Chain-Linked (as agile approach) SWOT, Brainstorming, QFD 
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x A formal project management / administration was required, designed, developed and established.  
x Formal PM instruments were implemented, structuring the scope, time-management tools, communication 
systems, and change management and decision processes.  
 
These project management tools have been crucial to maintain the projects’ efficiency, organization, and success. 
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